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APPARATUS FOR DETECTING THE REMAINING
AMOUNT OF ROLLED PAPER

BACKGROUND OF THE INVENTION 5

The present invention relates to an apparatus for
detecting the amount of the rolled paper remaining in a
roll of paper used in a facsimile apparatus, an electro-
photographic copying machine or the like.

In a facsimile apparatus employing rolled recording
paper or an electrophotographic copying machine em-
ploying rolled transfer paper or photosensitized paper,
an apparatus for detecting the amount of the remaining
paper is required. o

Vartous types of apparatus for detecting the amount
of paper remaining on a paper roll have been proposed,
and some of these devices are used in practice.

In a facsimile apparatus employing rolled roll at re-
ception of information, and is recording paper roll at
each reception of information and is used for the re-
cording of information until the rolled paper comes to
an end. For use with such a facsimile apparatus, on
apparatus for feeding a new roll of paper or for prevent-
ing a shortage of rolled paper during the information 25
reception is known. In such apparatus, the diameter of
the paper roll is detected to determine the amount of
remaining paper on the principle that the diameter of
the paper roll decreases as the paper is consumed. More
specifically, in typical apparatus for detecting the 30
amount of rolled paper remaining on a paper roll, a
detection member is disposed in contact with a portion
on the outer peripheral surface of the paper roll, and the
displacement of the detection member is mechanically
detected during the operation of the facsimile appara-
tus. Upon displacement of the detection member to a
predetermined position, a warning of a low supply of
paper is given by an indicator potion to attract the oper-
ator’s attention. Alternatively, a detection member is
disposed 1n contact with the outer peripheral surface of
paper roll. As the paper 1s used and the diameter of the
paper roll decreases, the detection member moves be-
tween a light emitting element and a light receiving
element, intercepting the optical path between that two
elements and causing some change in electric current
flowing 1n an electric circuit, whereby the remaining
amount of the rolled paper is detected and the detected
amount 1s displayed, or an alarm indicating the remain-
ing amount of the paper is low is given to the operator.

The first-mentioned mechanical detection system will
work well when the detection member and the indica-
tor portion are located relatively close to each other.
However, when the two portions are located relatively
far apart from each other, a complicated mechanism for
connecting the two portions will be required. That
requirement can be a drawback of the mechanical de-
tection system.

In contrast with this, the second-mentioned detection
system employing a light emitting element and a light
receiving element will present little problems even if the
remaining amount detecting portion and the remaining
amount indicating portion (or alarm portion) are lo-
cated far apart. However, the components required for

that system are relatively expensive. Furthermore, 1t is
required that the system be strictly protected from dust,
since that system is vulnerable to dust which may be
depostted on any of the light elements making accurate
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light measurement difficult, causing malfunction of the
sysiem.

SUMMARY OF THE INVENTION

It 1s therefore an object of the invention to provide an
apparatus for detecting the amount of the rolled paper
remaining on a paper roll, from which various short-
comings of the conventional apparatus have been suc-
cessively eliminated, and which apparatus is capable of
detecting the remaining amount of rolled paper accu-
rately even if the remaining amount detection portion
and remaining amount indicating portion are located far
apart, and 1s not affected by dust.

That object of the invention is attained by an appara-
tus comprising a paper roll whose diameter decreases as
it 1s unrolled, a detection lever, which is swingable and
a free end of which is urged in such a direction that it is
brought mto contact with the outer peripheral surface
of the paper roll. A magnet is attached to the detection
lever, and at least one magnetism sensor which is dis-
posed at a position adjacent the path of movement of
the magnet when the diameter of the paper roll de-
creases to a predetermined diameter, and an alarm is
activated when the magnet approaches the magnetism
sensor. |

The detection system according to the invention
employs a simple combination of the magnet and the
magnetism sensor and 1s not affected by dust, so that
secure detection of the remaining amount of rolled
paper can be guaranteed. Since there is no problem if
the remaining amount detecting portion and the remain-
ing amount indicating portion are located far apart in
this system, the remaining amount indicating portion
can be disposed at the desired place. Further, this sys-
tem 1S very inexpensive due to its simple construction.

If the system is constructed so as to be capable of

indicating the remaining amount of the rolled paper in
different stages by use of plural magnetism sensors, it

o Will be very useful, in particular, for facsimile appara-

tus. In the case of a copying machine, the operator
usually attends to the machine in operation and can
supply a new paper roll on the spot when necessary in
accordance with a remaining amount indicating signal.
However, 1n the case of a facsimile apparatus, the oper-
ator 1s not always present during operation of the appa-
ratus. Therefore, in the facsimile apparatus, it is neces-
sary to hold a sufficient amount of paper above a prede-
termined amount at any time, in particular for unat-
tended continuous information reception or for night
reception. In this case, plural magnetism sensors serve
not only to detect the end of a paper roll but also to
detect the remaining amount of the rolled paper in
stages. If the remaining amount of the rolled paper is
known, a sufficient amount of rolled paper can be set
beforehand, for instance, for night reception, prevent-
tng any trouble caused by a shortage of the rolled paper.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a front view schematically illustrating an
embodiment of an apparatus for detecting the remaining
amount of rolled paper according to the invention.

FI1G. 2 1s a side view of the apparatus in FIG. 1.

FIG. 3 1s a circuit diagram for the apparatus in FIG.
1.

FIG. 4 1s a schematic illustration of a magnetism
sensor which 1s different from the magnetism sensor
employed 1n the embodiment shown in FIG. 1.
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FIG. 5 1s another circuit diagram for the apparatus in
FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1 and 2, there are respectively
shown a front view of part of an apparatus for detecting
the remaining amount of rolled paper according to the
invention and a side view of the same. In FIGS. 1 and 2,
the rolled paper 1 is unrolled 1n the direction of the
arrow A, so that the outer diameter 1a of the paper roll
decreases to a diameter 1b which is shown by the alter-
nate long-and-short dash line in FIG. 2. A detection
lever 2 includes a cylindrical base end portion 2a
through which the detection lever 2 is pivotally
mounted on a support plate 3 which may form part of a
copying machine, facsimile machine, or the like as will
be well understood by those skilled 1in the art. The de-
tection lever 2 further includes a free end portion. On
the free end portion 26 of the detection lever 2 is
mounted a rotatable roller 4. To the free end portion 2b
the detection lever 2 and of on the side opposite to the
rotatable roller 4, there 1s fixed a permanent magnet S.
One end of a spring 6 is held in a hole 7 formed in an
appropriate position of the detection lever 2, while the
other end of the spring 6 is fixed to an immovable
bracket 8 fixed inside the copying machine, facsimile
machine or the like, whereby the roller 4 is urged in a
direction such that it is always in pressure contact with
the outer peripheral surface of the paper roll.

A magnetism sensor 9 is a switch which closes its
contacts upon sensing magnetism. The sensor 9 is at-
tached to a support plate 10 of the copying machine,
facsimile machine or the like at a position such that the
sensor 9 i1s located across from the magnet 5 with a small
gap therebetween when the roller 4 comes into pressure
contact with the small diameter portion 16 in accor-
dance with the decrease in the amount of rolled paper.
The sensor 9 is disposed parallel to one end surface of
the paper roll 1. An alarm, such as the light emitting
diode 12 of FIG. 3, comprises an indication lamp dis-
posed 1n an operation panel, which is lit when the sensor
9 closes 1ts contacts. An alarm device which generates a
warning sound to attract the operator’s attention may
also be provided. An example of an electric circuit
which is connected to a power source and an indication
lamp 12 is shown in FIG. 3, and such a circuit using a
sonic alarm device 12a is shown in FIG. 5. In the elec-
tric circuits, the voltage of a power source 11 is applied
to the light emitting diode 12 or sonic emitter 12a
through a circuit 13 when the magent S is brought close
to the sensor 9 and its switch is closed.

Therefore, when there is a sufficient amount of paper
in the roll 1, the detection lever 2 is located at a position
shown by the solid line in FIG. 2. When the detection
lever 2 1s located at that position, the sensor 9 and the
magnet S are located sufficiently apart from each other
that the indication lamp i1s not lit, and no alarm is given.
However, when the paper roll is unrolled, decreasing its
diameter, and the detection lever 2 comes to a position
shown by the alternate long-and-short line, the magnet
5 enters the magnetism sensing area of the magnetism
sensor 9, so that the switch of the sensor 9 i1s closed.
When the switch of the sensor 9 is closed, the voltage of
the power source is applied to the indication lamp or to
the alarm, so that the indication lamp 1s lit, or the alarm
gives a warning sound to the operator, indicating the
time for exchanging the paper roll with a new one.

In the present embodiment, a single magnetism sensor
1s employed for detecting the remaining amount of the
rolled paper and, at the same time, indicating the timing
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for exchanging the paper roll with a new one. However,
the mvention is not limited to the use of a single magne-
tism sensor, but plural magnetism sensors can be em-
ployed. More specifically, in the path of the magnet 5
which 1s moved in accordance with the decrease in
diameter of the paper roll, a printed circuit board 15
including plural reed switches such as 14a, 146, 14¢ and
14d as shown in FIG. 4 is disposed. In this detecting
apparatus, those reed switches are successively oper-
ated as the detection lever 2 (FIG. 2) is moved and the
remainder of the rolled paper decreases. In accordance
with the detected diameter of the paper roll, the output
of each reed switch is applied to the corresponding light
emitting diode 12, so that the corresponding light is lit,
or the display lamp is lit with a different color depend-
ing upon the diameter of the paper roll.

What 1s claimed is:

1. An apparatus for detecting the remaining amount
of rolled paper, comprising:

a roll of paper, the diameter of which decreases as it is
unrolled,

a swingable detection biased lever having a free end and
a fixed end, the fixed end mounted on a support plate
in said apparatus, said lever lying along the side of the
roll of paper and said lever adapted to move in a
plane parallel to the side of the roll of paper, and
elongated contact means having a roller connected to
sald free end of said lever and urged into contact with
the outer peripheral surface of said roll of paper,

a magnet piece attached to said free end of said detec-
tion lever,

at least one magnetism sensor mounted on a support
plate in said apparatus and disposed at such a position
that the sensor is activated by said magnet piece when
said swingable detection lever with said magnet piece
comes to a predetermined position relative to said
sensor as the diameter of said rolled paper decreases
to a predetermined diameter, and

alarm indicating means activated in accordance with
the activation of said magnetism sensor.

2. An apparatus for detecting the remaining amount
of rolled paper as in claim 1, wherein said contact means
1s urged by spring means.

3. An apparatus for detecting the remaimning amount
of rolled paper as in claim 1, wherein said alarm means
1s an alarm device capable of generating alarm sound.

4. An apparatus for detecting the remaining amount
of rolled paper as in claim 1, wherein said magnet piece
1S a permanent magnet.

S. An apparatus for detecting the remaining amount
of rolled paper as in claim 1, wherein said magnetism
sensor is disposed parallel to one end surface of said
rolled paper.

6. An apparatus for detecting the remaining amount
of rolled paper as in claim 1, further comprising means
including a plurality of magnetism sensors spaced along
a path generally parallel to the side of said roll of paper
for indicating various amounts of rolled paper remain-
ing on said roll of paper.

7. An apparatus for detecting the remaining amount
of rolled paper as 1n claim 6, including a plurality of said
alarm means corresponding in number to the number of
sald magnetism sensors.

8. An apparatus for detecting the remaining amount
of rolled paper as in claim 7, wherein said alarm means
comprises a plurality of indication lamps, each having a
different color.

9. An apparatus for detecting the remaining amount
of rolled paper as in claim 1, wherein said alarm means
is a display lamp.
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